The serum was obtained from the plasma of chickens about 1 year old which had fasted for 24 hours. Its inhibiting action was determined by comparing the rate of growth of fibroblasts in a medium containing 50 per cent serum and in another containing 50 per cent Tyrode solution. The growth index of this serum averaged 0.9, which indicated that the inhibiting power was slight. The serum was used in the preparation of the medium in two different concentrations. When the fibrin of the coagulum was obtained from plasma, the medium was composed of 33.3 per cent plasma, 4 per cent tissue juice, and 62.6 per cent serum. When fibrinogen was used instead of plasma, the medium was made of 20 per cent fibrinogen suspension, ~ x Carrel, A., and Ebeling, A. H., J. Exp. Med., 1921, xxxiv, 599. 2 Ebeling, A. H., J. Exp. Med., 1921, xxxiii, 641. 647 50 per cent serum, 27.5 per cent Tyrode solution, and 2.5 per cent tissue juice.
The action of unheated serum was compared with that of heated serum. Serum heated at 56°C. for a period Of time varying from ½ to 24 hours became slightly opalescent. When it was heated at 700C. for ½ hour, a precipitate occurred which was thrown down by centrifugafion. The supernatant fluid was transparent, slightly opalescent, and not very viscous. The serum heated at 100°C. coagulated. The fluid which remained around the coagulum was used in the preparation O f the medium.
The fibroblasts were taken from stock cultures of a 9 year old strain of connective tissue, and the cultures prepared in the usual manner. They were allowed to grow for 48 hours and the measurements were taken by outlining the original fragment and the new tissue under the projection apparatus and determining the area with the planimeter. The reIative increase was calculated. 3
1. Action of Serum Heated at 56°C.--In the first series of experiments, a comparison of the action of sera unheated and heated at 56°C. for 1 hour was made in media containing 33.3 per cent chicken plasma (Tables I and II) . The rate of growth of fibroblasts in both media was identical.
In a secondseries of experiments, 20 per cent fibrinogen suspension was used instead of plasma. Differences in the rate of growth under the influence of heated and unheated sera became apparent (Tables  III to VIII) . The time during which the serum was kept at the temperature of 56°C. had little influence on its inhibiting action. The rate of growth of fibroblasts in sera heated at 56°C. for ½ to 24 hours was decreased about 15 per cent.
2. Action of Serum Heated at 70°C.--In the first series of experiments, the action of serum heated at 70°C. for ] hour was compared with that of serum heated at 55°C. (Table IX) . The rate of growth in the serum heated at 70°C. was 22 per cent slower than in the serum heated at 56°C.
In a second series of experiments, the action of sera unheated and heated at 70°C. was compared ( Table X) . The growth was found to s Ebeling, A. H., J. Exp. Med., 1921, z,x, xiv, 231. The serum used in the first three experiments was heated at 56"C. for 1 hour, in the remaining five experiments, for 2 hours. The rate of growth is expressed by the width of the x-ing of new tissue. In the first group of experiments, the serum was heated at 56°C. for 1 hour, in the second group, for 2 hours. The rate of growth is expressed by the relative increase of the tissue, I n the first nine experiments, 5 per cent embryo juice was used, a n d in the remaining six experiments, 2.5 per cent embryo juice. . Action of Serum Heated at lO0°C.--The fluid remaining after coagulation was compared with serum heated at 70°C. and with unheated serum. The figures show that the rate of growth in serum heated at 100°C. was 27 per cent faster than in serum heated at 70°C.; that is, about equal to the growth rate in unheated serum (Table  XI) . The experiments in which a comparison was made between the respective actions of unheated serum and serum heated at 100°C. confirmed these results (Table X/I). The amount of growth was practically identical in both unheated serum and serum heated at 100°C. It must be remembered that differences equal to or smaller than 10 per cent may be due to experimental errors.
A curve was plotted expressing the variations of the rate of growth of the fibroblasts in function of the temperature at which the serum had been heated (Text- fig. 1 ). It shows that the rate of cell proliferation decreased after the serum had been heated at 55°C., and became still slower after it had been heated at 70°C. A marked increase in the rate of growth took place after the serum had been heated at 100°C. DISCUSSION. The results obtained in the preceding experiments may be summarized as follows:
The action of heat at 56°C. increased by 15 per cent the inhibiting action of serum obtained from young adult chickens on the proliferation of fibroblasts. The action of heat at 70°C. increased the inhibiting action by 34 per cent. When the serum had been heated at 100°C., its inhibiting action became about equal to that of non-heated serum. Therefore, heated serum contained a factor which markedly inhibited the growth of fibroblasts and which developed at, or resisted a temperature of 70°C.
These experiments confirmed the results obtained by Ingebrigtsen 4 in his study of the growth of guinea pig bone marrow in homologous serum unheated and heated at 56°C. The growth of bone marrow was found to be more extensive in unheated than in heated serum. The differences in the action of both sera were more striking than in our experiments. This was due to the fact that Ingebrigtsen used a medium containing a very large amount of serum and observed lymphocytes instead of fibroblasts.
The increase of the inhibiting power of serum after it had been heated at 56 ° and 70°C. may be considered as due to the production, under the influence of heat, of a change which renders the serum more toxic for the homologous fibroblasts. But it may Mso be attributed to the destruction of substances presenting the same heat resistance as complement and amboceptor, and partly protecting the cells against the inhibiting action of a third substance resisting heat at 70°C. Serum modified by heat acts in an opposite manner on heterologous tissues. Heated serum is a better culture medium for heterologous cells than unheated serum, as has already been shown by Ingebrigtsen. 4 We have found lately that the inhibiting action of dog, rabbit, and cat serum, heated at 56 ° and 66°C., on the rate of multiplication of fibroblasts is very much decreased. It seems that the factors which protect the organism against foreign cells and bacteria might also oppose the growth-inhibiting factor of serum and allow the cells to display a greater activity.
CONCLUSIONS,
The inhibiting action of homologous serum on the proliferation of fibroblasts in vitro was increased after the serum had been heated at 56 ° and 70°C. This action decreased after the serum had been heated at 100°C.
